Investigation of the presence of heavy metals, total coliform bacteria, minerals and water hardness in tap water and water cooler water of five faculties in UiTM, Shah Alam. / Khairusy Syakirah Zulkifli by Zulkifli, Khairusy Syakirah
INVESTIGATION OF THE PRESENCE OF HEAVY METALS, 
TOTAL COLIFORM BACTERIA, MINERALS AND WATER 
HARDNESS IN TAP WATER AND WATER COOLER WATER OF 
FIVE FACULTIES IN UiTM, SHAH ALAM. 
KHAIRUSY SYAKIRAH BT ZULKIFLI 
Final Year Project Report Submitted in 
Partial Fulfillment of the Requirement for the 
Degree of Bachelor of Science (Hons.) Applied Chemistry 
in the Faculty of Applied Sciences 
Universiti Teknologi MARA 
APRIL 2009 
The Final Year Project Report entitled "Investigation of the Presence of 
Heavy Metals, Total Coliform Bacteria, Minerals and Water Hardness in 
Tap Water and Water Cooler Water of Five Faculties in UiTM, Shah 
Alam" was submitted by Khairusy Syakirah Bt Zulkifli, in partial fulfillment 
of the requirements for the Degree of Bachelor of Science (Hons.) Applied 
Chemistry, in the Faculty of Applied Sciences and was approved by 
/tWtW^ 
Jar Kant 
^Supervise; 
B. Sc (Hons.) Ptffe Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor 
Cik$6brinaBt. Yahya 
Project Coordinator 
B. Sc. (Hons) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor 
Yusairie B. Mohd 
Head of Programme 
B. Sc. (Hons) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor 
Date: a s yvwy aoo^ 
ii 
ACKNOWLEDGEMET 
Alhamdulillah in the name of Allah swt, most gracious and most merciful, I have finally 
succeeded completing my final year project. I would like to express my heartiest 
appreciation and gratitude to my supervisor Madam Nesamalar Kantasamy for her 
guidance and support throughout this research and her help and patience during these 
two semesters. 
I would also like to thank Mr Zubir and Mr Rosmi, who handle the environmental 
laboratory for teaching me about the ICP-OES instrument. I am most grateful to my 
parents, Mr Zulkifli bin Idris and Mrs Noor Aini bt Yahaya for their love, 
encouragement and constant guidance at every stage of my life. I wouldn't be what I am 
today without their support. 
Lastly, my heartfelt thanks go to my good friend, Nursuhada bt Razaki for her help and 
support through this difficult time. It is such a relieve that we are able to successfully 
finish this project. 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES vii 
LIST OF ABBREVIATIONS viii 
ABSTRACT ix 
ABSTRAK x 
CHAPTER 1: INTRODUCTION 
1.1 Background 1 
1.2 Problem Statement 2 
1.3 Significance of study 3 
1.4 Objectives of study 4 
CHAPTER 2: LITERATURE REVIEW 
2.1 Introduction 5 
2.2 Water Parameters 
2.2.1 Heavy metals 6 
2.2.1.1 Chromium 8 
2.2.1.2 Lead 8 
2.2.1.3 Cadmium 9 
2.2.1.4 Nickel 10 
2.2.1.5 Iron 10 
2.2.1.6 Zinc 11 
2.2.2 The Total Coliform Bacteria 12 
2.2.3 Water Hardness 14 
CHAPTER 3: METHODOLOGY 
3.1 Site Description 16 
3.2 Collection Frequency 16 
3.3 Sampling Collection 
3.3.1 Heavy Metals 17 
3.3.2 Total Coliform Bacteria 17 
3.3.3 Water Total Hardness and Water Minerals 17 
iv 
ABSTRACT 
Water is very important for human and despite its importance; water is one of the poorly 
managed resources on earth. The effect of water pollution is harmful to every living and 
can disrupted humans' activities and health. By performing this research, the quality of 
water in UiTM can be determined. Samples from two different sources which are tap 
water and water cooler water was taken from five selected faculties in UiTM. Every 
sample was tested for the presence of heavy metals, minerals using the ICP-OES. Water 
samples were also tested for bacteria presence using the Membrane Filtration Method 
with M-Endo Agar. The results obtained were then compared with Malaysian Ministry 
of Health water quality standards for drinking water. The analysis of total heavy metal 
concentrations indicated that there is great variation of concentration of different metals 
in different water types. Most water samples had iron concentration above acceptable 
value however, nickel and zinc concentration are relatively low. The presence of 
bacteria and the water minerals in water samples are also low. The both tap and water 
cooler water also had water hardness between 30-40 CaC03 mg/L, and thus is classified 
as soft water. From the study, it can be concluded that water from tap is much cleaner 
and safer than water from water cooler in terms of total coliform bacteria and presence 
of heavy metals.. 
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